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Application/Control Number. 10/081 ,101 P®9® 2 

Art Un»: 2144 

DETAILED ACTION 
Priority 

1. This appUcation has no priority claim made. The filing date is 02/20/2002. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that fonn the 
basis for the lejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (I) an appUcation for patent, published under section 
1 22(b) by another filed in the United States before the invention by the applicant for patent 
or (2) a patent granted on an application for patent by another filed in the Umted States 
before the invention by the applicant for patent, except that an international aK»licaUon filed 
under the treaty defined in section 35 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if tiie international application 
designated die United States and was published under Article 21(2) of such treaty m the 
iSnglish language. 

Claims 1-12 are rejected under 35 U.S.C. 102(e) as being anticipated by Hoshen, Gideon et 
al. CEP 1 231 790 A2), hereinafter referred as Hoshen. 

a. Regaling claim 1. Hoshen disclosed a mrthod of processing content information at a 
second CE (consumer electronics) device, the method comprising: receiving 
autiiorization for the processing by the second CE device of. at least part of, the 
content information stored at a first CE device, the first CE device coupled to the 
second CE device via a peer-to-peer network of reqiective CE devices (column 9, line 
8-35). 

b. Regarding claim 2, Hoshen disclosed the method of claim 1, wherein the processing 
of, at least part of, the content infoiniation comprises at least one of: receiving flie 
content infiirmation ftom the first CE device at the second CE device (column 9. line 
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26-35; column 1 , line 13-25); storing the content information at the second CE device 
(column 1, line 13-25); and playing out the content information from the second CE 
device (column 1, line 13-25). 

c. Regarding claim 3, Hoshen disclosed the method of claim 1, wherein the 
authorization is requested from one of: an entitlement manager remote to the second 
CE device; and a conditional access module local to the second CE device (column 6, 
line 53-column 7, line 9; column 10, line 42.column 1 1, line 29; column 12, line 17- 
54). 

d. Regarding claim 4. Hoshen disclosed the method of claim 1 , wherein the network 
comprises at least one hub (column 14, line 1 -42). 

e. Regarding claim 5, Hoshen disclosed the method of claim 1 , wherein the content 
information originates from an MSO (Media Service Operator) (column 8. line 32- 
coiumn 9, line 7). 

f. Regarding claim 6, Hoshen disclosed a second CE device (column 12, line 17-54) for 
use in a method of processing content information at the second CE (consumer 
electronics) device, the method comprising receiving authorization for processing by 
tiie second device of, at least part of, tiie content information stored at a first CE 
device, the first CE device coupled to tiie second CE device via a peer-to-peer 
network of respective CE devices (column 9, line 8-35); and wherein tiie second CE 
device comprises: a storage unit for storing content information tiiat is under control 
of a conditional access manager (column 1, line 13-25; column 6, line 53-column 7, 
line 9; column 10, line 42-column 11, line 29; column 12, line 17-54); means for 
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receiving an authorization from the manager to process the content information 
(column 9. line 8-35); and means for receiving content information from the first CE 
device coupled to the second CE device via the peer-to-peer network of respective 
devices (column 9, line 26-35; column 1, Une 13-25). " 

g. Regarding claim 7, Hoshen disclosed an EPG (Electronic Program Guide) on first 
content information available to a second CE device, the EPG comprising: first data 
on the first content information, the first content information stored at a first CE 
device, the first CE device being coupled to Ae second CE device via a peer-to-peer 
network of respective CE devices (column 9, line 1-7; column 10. line 42-column 1 1 , 
line 39; column 1 8, line 50-colunm 19, line 35). 

h. Regarding claim 8. Hoshen disclosed the EPG of claim 7 also on second content 
information, the EPG comprising: second data on flie second content information, tiie 
second content information residing outside the peer-to-peer network (column 9. line 
1-7; column 10, line 42-column II. line 39; column 18. Une 50-column 19, line 35). 

i. Regarding claim 9, Hoshen disclosed the EPG of claim 7. wherein the first data is 
updated upon a change of content information, which is available to the second 
device, and tiiat is stored at a first CE device (column 9, line 1-7; column 10, line 42- 
column 1 1, line 39; column 18, line 50-column 19, Une 35). 

j. Regarding claim lO,HoshendiscloseddieEPGof claim?, wherein the first data 
comprises data on conditional access (column 6, line 53.column 7, line 9; column 19, 
Une 1-35). 
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k. Regarding claim 11. Hoshen disclosed a method of enabling an end-user to select 
content information, using a first CE device that is part of a peer-to-peer network of 
CE devices in a data network, the method comprising: giving the end-user an 
■ incentive to select content infomiation available at a second CE device in the peer-to- 
peer networit in the data network over content information avulable firom a source, 
other than one of the CE devices, in the data network (column I, line 31-37 and 45- 
55; column 2, line 13-29: bandwidth, siibscription fee, faUure proof VOD and DVR). 
1. Regarding claim 12, Hoshen disclosed a method of enabling an end-user to share 
content information, using a first CE device that is part of a peer-to-peer network of 
CE devices in a data network, the method comprising: givmg Ae end-user an 
incentive to make content information available to a second CE device in the peer-to- 
peer network in fte data network (column 1, line 31-37 and 45-55; column 2. line 13- 
29: (as subscriber) bandwidth, subscription fee, failure proof VOD, DVR and maybe 
free or less charged STB). 
Hoshen disclosed all limitations of claims 1-12. Claims 1-12 are rejected under 35 U,S.C. 

102(e). 

3. Claim 12 is rejected under 35 U.S.C. 102(e) as being anticipated by Jones et al. (US 

20020198929 Al), hereinafter refenred as Jones. 

a. Regarding claim 12, Jones disclosed amediodofenabling an end-user to share 

content information, using a first CE device that is part of a peer-to-peer network of 
CE devices in a data network, the method comprising: giving the end-user an 
incentive to make content information available to a second CE device in the peer-to- 
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peer netwoik in the data network (Fig. 4; column 2, paragraph O029.column 3, 
paragraph 0031). 

Jones disclosed all limitations of claim 12. Claim 12 is rcgected under 35 U.S.C. 102(c). 
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wtthtn the SSTBa. A vtewat>le list of the tmes stomd in 
afl the SSTBs that ere connected within the dustsr or 
that aut»cf&er ia provided to each STB aitecrikw or 
GSTB atfbaodber. Whenever a aut>ecriber» ejects a tttle 
tor viewing torn the viewabia fist, the aeiected tide is 
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fkom at toast one or the SSTBa wlthm toe duster of thai 
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{00011 The present lwo«Honrritttea to the lleW of ca- 9 
biaTV.fiel»voflcB.Mompait>eulafly.1heUnrer^ 
A toa¥ldeoandamtoniPn<J«naml^yrt^ 
I 3? *0V V.nrtwofta, 

Bachawttiid ef the iiwwrtlan 

|0002] CabtoTVoperBtDisarelfieariytitQO^oorof- 
fcfing Vldeo-On-Oemand (VOO) and CofUfiiit-OfH^a- 
mand(COO)8dfvicMtath6irii&em.Th88asmlce6am 
being 0ffmd as pan of Ihatransdlon to tfgttal Set-Top 
Boxfis (STB) that a8ow setectlon or me required oorttom 
In leal Itnfia vUi the STB, t>tt»n9 ami addressUiQ ^ 
lecM content to the specffic user. Rw Satellite opeta- 
lofs, leid video on denwid servto 18 not faasbto, and 
other eoWlww euch as Tivo or RcpfayTV (US » 
e,3a03e) aeem to fcittffl pan of Ifie tiaer quest These 

aoiutions aia teeed on Video ReconSng (DVR} 
technology, in wWdi die useriaconlB anumberof Chan* 
ntisorpnHFBR».aomeof wMchcanbeviewedlBtw ^ 
thatdey. 

|00D3) The cunanteohdiona lor otipplytng Video on 
Demand (VOO) and Content on Demand (CCX>) in eca- 
t>le TV* noMKk are centraBzed (e.g. , Conctafont Sys- 
tems Uk* Sy&tem). When the teem VOD Is used 
hfifBlnrfter.tf not ottiewisespedficaiy stated, fceh » 
tie noted that 8 relates to COD aa welt These types of 
tho<»ntraisoluttor»aaSIU6tratodln R0.1 aree)q>ensh^ 
and tiandwhth demanding to the exterdthetthey require 
expansion Of me Ffiw-Opdc (FO) parts or the network 
andiaducinglhenumberoraubscrter6pernode40,or » 
ftnmng the servloe to a smeU nuiTit>er of concunent 
wewern. I n a oerrtralized aolution for VOD aetvides. the 
cahle set-iop tkoxas 10 featuie an Meracdve piogrem 
guide wIM enaMeasalectton of adesirsd ttte (uauaiy 
tt>eeeiecdonis»niedtoS(HOOtMes).Thesut>scribef% ^ 
aalecflon ie transferred to oentiaaxed senfeca and ^ 
tarmsttitfsanddie deainad video to die apedReeeft^ 
IWK 10. Each concowei* viewer at the and 0* the Rbar 
Optic end Coax Cham $4 vequiiea a deAeeted video 
channel ThebandwIdmisanei^ensNarasouioe. used 48 
for analoo and digital broadcast and tertamrtaef vlBea, 
Since most of die tiandMrkth is dedicated to broadcast 
TV and IntenMt, It ia not reaeoneble to dedcate room 
than 100 MHrft>VOD servicae,ThacantrBilzedsoWlon 
reachesthisupperttmltwhen^KMA 109^10 1S%olthe s» 
eubQcrttm In a typical node are using ttie senrice al> 
muftaneously. In order to enmid this ffmttation. some Ca- 
MeTVeperateraplantoinetailMflbarOpiieneeMMlce^ 
InducKno the leet mHa up te the uaaia homes, vddchis 

vwyaiyef ttN e. ^ 
IDDoq BiroalMxhBsper«armedaVOD<fistrtou»on 
as^ierimeidusingCisoo^OordaidMan^prnemQ^stB^ 
CMpa ^ m^m u onMtrn* bi Ms aomtion, a ptumii^ of 



eorrvTumtoailon sarvaia are usad to lacaioe the band- 
1Mb reqtdred Ibr the fbar epila Saltt. and eomettmea 
even of tt»e Coax llnka. by localhiothe commumeaMnn 
eefyera one hop «*»ay firom the adbserlber. However, 
this solution can not ba Intptenrwmed without modiying 
thenetworttlnfrasmjoluiaandltiequ^theuaeofnoii- 
standani STBTb and transndselofimettiod) (IP etream- 
in^. 

igoCBl AU die methods deserted above have not yet 
pnyyided satisfactory aotutlona to die pioblenia dmt 
COD end VOO apf^cedone face over exisung Infra- 
WtKhnaeof Cable nelwortca 
|MOq It Is an otoioGlertha present inventton to pio> • 
vidaaayateineiidirteaiodforprotidtag VODse wicea 
to most (oraB) of thaawbscifteiaovaraxlfidngcat)la 
networtes infrastmciures, wtthfionnoMeattoneorainia- 
bntan of motfneddortt to dM» neiwortL 
|0007] ttisanotheroblectoftheiwesentbivendonto 
prtivlde a system and method for VOD eemicea arhlcti 
aro eoomvnical in terms of Bandwidth, oonwiunlcatkm 
faciffliaa, and eutncrtoing coda. 
[BOOq Itieafuftherotsleetofthepreeeminventlonto 
pmvide a cyetem and method lor faBure proof VOD eerv- 
ieee t9y utiBztng hot faedoip methods. 
fMOai It la a still anottter object of die present tnven- 
don to provide a eyttam and mediod for VOO services 
corfVft»lngEWAAdeoReoonfln9(pVfQ 
enabfeig aub siu toet a to laeoal d BB t gnalad bfoadoast 
channela tor later vlwlng- 

I0O1O1 Itteaetnniftharobjaocorttiepreseidlfivamion 
to provide a system and ffiatttod enebibig dde ^rnga 

In and convnunlcedon b e ta wan . dedce ied STBa diet 
^hara die same duster; or located In neighborino dua- 
tem, over cable natwortcs. 

poll] OherotjeclaandadvtfttBgesofttiefnvendon 
wiB become appelant as the desdt^ proceeds. 

Siamwerv off tha invention 

(00121 The present Invention tBtfraded to a mediod 
Ibr tfgntoutingoonlent on d e man d ov aracableneawwilc 
fai which dm stjbscrfbeia are ooim scled to a Central Unit 
In ehierafchleBt Older of nodes, each node con^irisas 
a plurafity of sutsecfftMrs dusteia The Central Unit In- 
cludeaaMeiiegsfnent8y8tam.SorReofdiestib8crtt>eia 
wttMn each duster aia pmvlded wfeh an STBi and the 
latf of die aiAeortafa wtMn eech duster era provided 
with an SSm The n te eiod ce n y riee s bansiiitt i ino firom 
dieCenballMtddestotheSSTBs^andatortnodwdtfsa 
within die SSTBs. Each SIB eubecdber or 8STD ei^ 
ecrlberls provided widi a vfawable Kst of diedtteselored 
in aU the SSTBs dial are connected wahin dte duster of 
tttftsubeorftterWhenaverasufaecdberselodaatillaiDr 
viewing frcmdie viewable Bst, die aelectsd dtte is bans* 
mtttad to die STB or the SSTB of diat subscrftier ftnom 
or least one d the SSTBa wUhSn dw ctustar or diet eub- 
BcribarwMch contain dia dde or a pofdon dteieof. 
ipoid] Aooordingtoonaefftecflmentddielnventaon 



2 



3 



e>12317WA2 



4 



th» ttdo to a vfdao or an aiKfio mte, and tt» dtatv^ 
rn^tiod to a mettnd for distributing VU^ 
tn another amtsodknent of Iha hwantte n, tty t Mea ara 
tmnsmittad from tha Cenliat Unft to ttm SSras, Aii^ 
lowtrafnc lYoum. 

(0014] tn yat another eiTtboffimant of the Invention 
ferart portions of each title are being etorad within (Sf- 
faiant SSTTBa wlthm a aama duatar. Acopy of each tiUe 
fiuv toa atoiad tn at least ona badoip SSTB wtt»«t a 

pmq In a pf^iyed a m boc B mentor the Invantiontha 
baekup SSTB eupefvlBea the proper transmtelan dur- 
In9thetmnsml58ionoraapedfletitle.andwhenafafiufa 
In tmnsmisalon of the tMa is daieded , the badojp SSTB 
oonttmiea the transmSsston of the fast or the tma ID the 
sitecfibar from the badtt^ SSnfB. The tltta can ba di- 
vided to portions that are stored tn at least two SSTBs 
wfthin a eamadUBtar, for pravamlno the poesWSty of a 
oopyris^ braaoh by copying a M alorod tUa Irtnii the 

[mq ThB portions can be transn^ad In sa* 
^noe to the STBor the SSTB of thaotdedng aubacrto- 
eraltemaHvely from the pluramy of the SSIBatn which 
portlena at aiatllla ara atorad, whBa ^ any tirne at leaflt 
one backup SSTB euparvisaB Iha proper fiansmteelon. 
poiTl ThaManagamaniSyalBmcanoolleetBdotare- 
ganfingthaardeiaand aocofdinglycaiiy autthabllfbii^ 
OpiiofMlV«thatiansiVHBston olthecontertfcoraltwOeh- 
tr^ UMt to tfia SSTBs and/br tha transmieskMi of the Of- 
dsredcorrtent from SSTBalo asubasrtbarSrrBorSSTB 
la enoypted. and dacryptad aliha receHHng and. 
(Oam According to another piefanad ainbodifnentof 
the invantton each SSTB Is capabia of canytng out In- 
ternet Seeakms through tha Management System over 
the axislfrig Irtfemet infmstructuroBt and thereby to pfo- 
vMoimam^aefvfcestoaubscr^ais a^lnthadustar, 
by displaying said sasalon as a vfeleo stream via their 
STBSSTBs. 

Hmn OptfonaOy.tha number of cub6cri)afs within a 
chtaiermay bain the range of aavaial tons ol sUbMrft>- 
eiB.aRdtha transmission of anofdefadttlalslniawfthin 
adustar by means oraUna&aendsrUoddnglealaQa 
af ttiatnvHmiwIOfi outoT thacknter. 
lOOSq AllamdMiy.thachistermflybaaxtandadby 
modVymglhabloeMngUna fioenderlneiichamanner 
lodllowbansmlsslonofthaGoflttiitoaOamafidwahto 
a doaa mcdhjm eontaining at leaai wvo dustara, the 
iMiksQu of transmlaeiBn out af ttia madhan being 
bloeliad by another Lfaie Goantfei: 
{00211 Inyal another prelar»adsmbodfcnenl,lhoMai»- 
egsmentGystem controls the openlloas aftha system 
and managsathe baekttpe; a^tan neadedL 
{00221 The method mey fksther com pika r ecord tt ^ Q 
end stodng eeleetad programs In eileesi two SSres, 
end Uiia Mn fal nglhast D i*Ki p rogr am toOi»upef.whsft- 
awer a usar request is obttfned. Ihe SSTBs ara prsler* 
Mf c^pMb of concttfianfly tiansm etfc^o a ptawlHy cC 
salaGlad lilies toa raquasOng 9Ta^5SIB(s). 



100831 Optionally, transmissions orlgin^ed from two 
or mora SSTBs ara.multiplaiiadto a single chen neMy 
ess^nlng to each SSTB spedOc frame posftkmswaWn 
thachannelAltamattwly.«rleatfanaSaTOInaclustar 
5 b used as a relay station -fbr raeehrtng transmissions 
from Other SSTBs tn ^ chjstsr. and muititilaxing tha 
transmissiQns on one or mora charmals. The tida tiBnar 
ridsskm f)nom ma SSTTBa ispraiambiy paiftNmadby ut^ 
filing QAM tachniqoea. 
to IDQ24] ThapresantUivenitionlRalBOdiractodtoasys- 
tsm for provKflng Content On Donand over alBa£i)a net- 
wertc The systsm indudas: conventional STBs at 
homes of soma oflha aubsedber^ housss wtthln each 
dustar.capsMa arraeelvlngattta on a.dedk»ted chan- 
ts na|,anddlspli^i«thasameonaaubaerfearTV;SSTBs 
at hemes or ttia fast or the etOscrfbers* tiouaas wtthin 
each dusMr, for raoeNfttg at low tramc hotoa one or 
moran^mtsnt tmea* or portions fif cement tms8.forslor- 
ing tlia same, and for tiansmltdng laMn demand on at 
as toast one designated channel any oiUeredtae to one or 
more STBa or SSTBs of ordering subsottiers; and a 
Maiwgement System for stodng a phira»y of tftles, for 
tmnsmWng mies to SSTBs wimin aclustartf tofw traffic 
hours, for transmitttngafist of tUesavHl^for viewing 
toBnSTBsandSSTBewthinoachciustof.andlofman- 
etfnganydemar>dfor>d e w in gf r omuseisf set top boms , 
and convaykig such demand to ttia one or mora SSTBs 
slortag the detnoidsd tfila. for biWatlng aansnilsstoh of 
the faquastad ttda tfom tha one or mora SSFBa to the 
so set top boa of the demanding aubaorfber. 

posi Optionally, thatrammMon of a title from 
SSTB to an SSTB or SIB wittdn a chnter b oiabled. 
while tha tiansmMon of a tme ham an SSTB to an 
SSTB or STB wllhin another diistar la b a lrt g btoofca d by 
as maanaofaUnaBttandarlooaledtttheamiancatothe 
okisten Tha Managwnent %8tom msy alBO manages 
tha bUlli^ of damaivled UUas» 

[0026] each SSTB prsfefab^ comprises storsge for 
at least one tUa or portfons of attia, and communicallon 

40 maaitt for corivsying status cqrivnsnds* arid axscitfion 
convnsnds to afther STBs or SSTBa wKMn fta cluster, 
and to the Management System. 
10027] ADCordkigtoanclherembodbnentalleasttwD 
ctustars are baing SKfiended by means of modirytog tha 

4s uhe Bnemton of ma camam to enable iransmisston 
out orOiaclustBis. Opdonaily, toe dustar extonslon ax- 
tends thaduslartolncludealleubsGrtbefawlttilnanode. 
anddiaftilwwfthinacluater ara made by means off cosK 
cablss,andapeilaia. 

00 possi Tha SSTB prslsfabtyinclvdes: 

a)a1liBtandaseoendVUeoChannalRaceltfarafor 
concunantly f aoeMngaBea b aneml B edondHwant 
chamtels; 

as b)snlntara6lNaCtiafmslReosiverfOrrocehHngkK 
fbmudton and oonbol data horn the Management 

System; 

^ an totafacOva Ctunnel TransmMer lor transmk- 
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tmgrBqueste and Status information to the Manage- 
mentSyatavnc 

d) an Moimaifop dstsBua; 

e) ORa or more memories capablD of receiving and 
ctftffa^ date pw>ded¥iattia b iflDm M l l 6n dat a Buss 

f) a Stoia^ andCamn^imlt for manas^ SSTB 
eperationr, 

9) aaEnqiyptlon urdtfbr mcnfpting Infomiation 
vKfedoritheBus; 

h) a CPU (m!tforprDces8ing and carrying out 8STB 
operations; 

QaDamuB^plex^rforaelecdngniufttptarad infomH^ 
tion provided on the Bus; 

0 an MPea deoodar capatte of decMdBng MPEG 
daia provided on the Bu« or via the demumplexen 
ft} a vlrtualmu^plaxarcapaMa orfnunptoKlng aplu> 
lafl^ of ntia data provided on ttia 8ua» 10 at least a 
smgio channel: and 

0 a Video Channal Traosmitier capable or tnnsmll- 
tbig data horn the virtuai nnuUplexsr on cable Ncl- 
woric channda* 

OpMonaHy> a tAiiaBy or eS of the ettocrfcem mmn a 
cluster are provided wUh an 8S1B. 

Brief Deecrtpttoo of the Diaarlnge 

p02S] Ir) drawinge: 



tlenfloivina< 
Pig. 11 leabieGfcdta«ffifn 
cation now in the 
pivsont invortllon; 
Rg. 12lsafunciiQ«ialflow 
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Rg, 1 ttuBti^ee a centiaBzad cMm nefwork Ac- so 
coRfing to the prior ait; 

Fig. 2 ahowe a cable network utiBzIng SSTBs ac- 
cordng to a preferrsd eritedirnem of die invention; 
Flg.3iOu«tfaseathacluilera structureln acablanei- 
woricaooordbig to the prior aiC and the present In- 9S 



Fig. 4 Is a btodt dtagram IbistrBtf ng tha atruetuie of 
a typical STB, wt^ IB also used In the system of 
the piesM by the invention; 
Fig. 6 is a btock digram liusliailng the stnjeture or 
an SSTB aooonSr^ to the preeent fawenllon: 
Fig. 6 WustFatea the ebucbirs of a typleaima aa- 
lander aooonSng 10 the prtor art; 
Fig. 7 Siusti^ the structure of a moc^ied (by- 
passed) In* eod e nder aocordbig to one emixxa- 
meat of the presam Invention; 
Fig.atoaneiBCtilcai scheme of aconvanttonataptt- 
tar; 

Fig. 9 ti a btodc tfiagram Wustrailng ttw typical con- 
nedM^ of nodea. duatera^ and aUbscrfbefa^ In a 
network acoordbig to the prior ait and the 



acofffsnun^ 
lathe 
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operations p a rfonnad by the ayatem of the Inwea- 
• don. 

DalBiled Deseriptton ef Pfatetred EmbodBmenIa 

IpoaO] The presanllmMfitkMi imroduoaa new aoiu- 
tioiiB for the atorage, tfsUfbtillon and management of 
video and odiarXontsnt on CtemandT for CabtelV nai- 
woti(a.T1ieaaaolutiatiaaiebaaadond!btniitl«siooi^ 
in tfie users' set-top tioxes. rather than at some central 
ateasinprforaitBydistrftHittngthacomentacmsamut- 
t^usara and managing virtual and real >eer4o:pe^ 
oonneodona among users, aubstartfialiy mors content 
can basi^tiddatthaaamaprieafermoreuseiaatmut- 
ianeoualy; and In substantlaAy h^her rates. This solu- 
tion requiraa only flteta'ltm of thabandwidih and oners 
asigntflcantty lower Ufa Cyoie Cost (LCC) as compared 
to other aoludons. TDe mnrentfcm achieves alt these 
goals utnizlng the ejdstinglnftaatructufewfthoul or with 
mMnal mo d WIeaU o n a to the watworic The ^»eer-t^ 
paai* concept is implemented In the frivantion to atom 
cofitsnlinthaaitecrfoerai' eel top boxee, and to enable 
rendering content deffvery far mors elllclsraiy and egal- 
flbla.wh9eu8lngafracdon of tha bandwidth laquMby 
current solutions. 

P031] ItteprosentkwentionlscharBCtsrtcedbytha 
dbtrtouttonofthe content atorage and the stfeem<ngca> 
pabsmes among the users^ and locatfi^ portions of the 
ators^ within STBs at the users' homes. Each content 
Is preferabV first tranamlttdd from a Management 8y^ 
tern (MS) to one or more darScatedusera^ set-top boxes 
Jow traffic hours (l.e.. houm tn whfch kiw percentage 
of the uaem requlm MS servteas), received and atmd 
thara, and daMvsred on demand liy meana of peer4o- 
pear conneotlons iRwn the sloririg STB to an erdefing 
STTB. 

IjMttq Flg.muatraawaVODcable ay 8 tsm a c c oid 
Ing to the pitar art A pkaadtty of tttea, tWa, ^. tttayn are 
atorsd at thaoanlialmanaBamant system SI. Mpon fo- 
quest from, lor axmpie a uaails STB 10. die osnlial 
management ayslem 51 
the ordering STB 10. A pluraSty of STBb 10, 
fitout 50^ fbrm one dusiar of users that are 
ed by means of ooax cabias, and are separated by a 
Una Extender OJE). Sevaral cbistsia SO-1 ihiotigh 30^ 
tomi a node. The connecdon between the centra man- 
agement ^stem 61 up to polnl 40 b canied otft by 
tneans of laaer optfca. Down of thb poif«t. the connecp- 
dona Within the node, and the dusters of the node are 
perfomwd by means of ooex cables 52. Gerteral^ the 
monbar of duatere within one node Is up to 2a IMthin 
the duster, the djstrtbutton to die users is made by 
of «piitsm<SP). Furthetmofw* die oentral man- 
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as aconcftlondaeeeaaaUb-eystsmfMrbllngandinapl- 
tacy pceKsntlnn aocordinrty. Acooidteg to die prior art, 
the central management ^atem SI tmnsmia to the ua- 
ers a pktFBHty of TVdianneis via eevsral diannete that 
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are des^natod tor vfdeo on tfermnd» efiBtnng 8 
numberorusmiMtthin each nods ID 0^ 
vidao ttta on damerid. Tto €ommimlc8!k>n of the or- 
dore Is cofiweyed from tha uaera to the management 
system by means of a dedicatod Maracdve chanoal, 
which is Biso used In the omefdMlon for crensnMns 
vnan^ament data, euch as aBstoftheschedutodpro- 
grams or the monlhljr bW ftomihe oentml manaaemort 

ayctemtoipedftoarrBe. ^ 
IP039] AoconSng to dia preeent Invention ehoMm In 
Rg. 2, tome of ttie STSs wlhin each cluster am ra- 
placed by StorBga Set Top Boxes (SSTBe) 20. Each 
SSTB 20, aside fmm to conventional stmcture which 
ram^nstha same, comprises a d edhatfe rt stomge for 
etorftig feast portiona of video pmi^BmB. Prefembly. 
eeeh video pngnm IB dMded tietween ptuiaBly of s^- 
top boson 20. and moreover, each video portion is 
«toredwlihmatteasttwob03w«»roprowldeat)actaipto 
aachvWeo portion If one STB fWs to pmpertytransmfc 

100341 Moie8pecmcally,aooDfdbigtoaprefenedem- 
bodlmentof the bwentlon the Central UiUtSSlB used to 
madtete between ueere geographScel pmxlml^. Eeeh 
e^-top bov pr^erably contains about to to 100 GB of 
atorageepaoe. and capat)le of oonctrnwitty streaming 
to the coax cable sewaitidee>Thte i ii4rieHWrtatlon re- 
qulrea only 10% of the bendwMh In comparton to the 
conventional eentmflzod sokitfons, and can be imple- 
mentad kesplngtha nelworfc as lB» tftnzing ttie existing 
fnfirastnic&jree* 

{Doaq ThepresentmventionprovidesaFeer-to-Paer 
Distributton OW) (hereinaABr, thatann "peer-to-peei" 
icfafatDatransmiBalon.ofcoiMitor management data 
fromoneSSTBtoanolhar, orl»aiegulBrSTQ» afloMiing 
the daHvery of a gmater number of tlilea to more usem 
simutaneously. in comparison with the oonvendonal 
cantrtfbed aysttme of tha prior art» as ehowR bi Rg. 1. 
Consequently thePPDayelsmoflhebiventfonpravidas 
rich content tfstrbulion eenrtoee. One OMBmple of the 
ablHtiee ofthe PPOeyatemof the biveallonls the broad- 
castbigoflV on demand. Such fanplementalfonearade- 
oiywdtocftiptsytheuaeraBstofeBtDdaAbmadca^ 
wfth no bmadcast achadulea. The user Is ttien capable 
of choosy any program, even the tatest news and is 
able to view this program on demand or even to buSd a 
desired $<^»dule Of pio gr am a Other cxar>;)<esiipr COD 
setvfeesaieTV tntemel end maai gaming end muBic on 
demend In addUon. using oontem Man^smem eye- 
tamaforthe wide-band IntemetsenHceaflows provision 
of meohfaslsr end tesa bai Kl w idl h -ds ma nding Internet 
eervlcee 10 el uaeia abioe a huge number of Points of 
Pieaenoe (La. , content aourcee) are eMallable. 
lOOftQ lloreparfteulafly;laapf«fsnedembodtonent 
of the Ini^entfqa each SSTO is cyye cl acting sft an 
Indemst Ssive^ end itfKxa tlie eahlfcig chanifcels which 
are decKcatedftor lnteriietaefVioee»tD IhMelaan Intsrnet 
Pfotocoi OP) session throi4)h the Managemsnl SysMt 
in stKh prefened embedment each user is capable d 



so 



canying out an tntamet session via the STB or SSTB 
which providea a video display of the Internet session 
via the users TV. 

I0O37I A^icalcoaxneiMV«tcOttf Ispartofthavhola 
Hybrid FIberCoax (HFO network branches vte aptt^ 
(SPI, SP2, SP3, as shown m Flg.3. endke^tha 
reqi^nsd signaHiwtoise ratio along the chain by uslr^ 
Una-Bdandam (LEI, lA whidi are twommy llna 
vnpinem and ttere. Peer^io^eer eonnecdons (l«., 
connecdon b etween STBs or SSTBe) through typical 
HFC nebaorfca are poeeible emong eubsertoem (80, 
S2,.... SO) that ere membere of a same duster (for ax« 
ample, duster 30-3). More perteulaily. the connection * 
is pos^le b^ween members of a dustaiihat are inter* 
connected threu(p) 8plttere'(SP) end hot buieared by 
tbo-Extenders. Trsnsmlsalon between eubscr&iere Is 
performed on downstream broadcasr cfisnnate (l.a. 
decficaied channels In the hl^ band). The tranamls- 
skins wHMn duster 3 are vIsUe to dl mtecrtbers 
(Sl>^ loceted after the lAetUne-Exfeender(IJE3)etnoe 
any two of these eubscrtMre are connededvlathe OM- 
puta of a epIHtar (a^i. eidwaibem SO end sa are con- 
neotad via two outputs of spiStsr 8P4, dthougm other 
sputters may also exbt between them). On the other 
hand, e u becribew in edw dusters, eueh ea duster 1 
00-1 ) and duster 2 (30-2) of Rg. 3, cannot view theea 
h^h-band transrdedoAS dnoe they are btodoed by the 
Une-Extandars (L£1 and LE2) which are designed to 
pass high-band transmtssions only down the^RF chain. 
i.e.. to ttie^ clusters. 30-1 and 30-2 and 30-3. and not m 

the ottier drectlon. 

|003q Withrderenoeagab>toFig.2.a6etof Storage ^^jO 
Set-topBaxes20(elsoreferTedioasSSTBeerotoeated 
bi some (e.9. 10%) of the stteoiteOT* houses. Instead 
of the oonvandonet dlgftatSTBft lOof the prior an. Each 
SSTB 20 being capable of trensntitdng video streams to 
any digital eet-top box, ekher STB 10 or SSTB 20. re- 
siding whhin die aama duster, ddie cable Klalwork In- 
fjfastnicturee.Hoewvcr; as w» be cfecttssed herein iat> 
er, ttta einki g cai M b B M e abetsi oo nSSTBaml STTOST^ 
Be lasiding In dHleiaAtduslsmoen also Ire peifioimed 
aoGonftiB to die fanandoii, fay meana fif a dmpis modl- 
ficatkm off me UE elements. The ayitem ofthe invention 
can U86 the standard HFC (Hybrid F^Coax)oeeMmrir 
and die standard DVB<I>AVC or CKXXas prolDOOi to 
provide VOO and other Oontem on Demandeanricaeto 
the dgftaleutiscrftieisof theMdwofk. 
(0039} DowntoadingnewttttestoSSrp^- fnoreach 
new tlOe. die t^ianaasment system 67 determines on 
whfc:h SSTB^s 20 a new dde wfit be etored and eends 
sav^ command^ to each eakS SSTB via the down- 
etreem IntBfacdve channd. Then tt>e ttte is encoded 
«id broedcBsted to the eekt eppmpriale SSTBe 20. 
Ofica die broadcast ends, lha tide Is stored In die dsa- 



^toiofdartoi 

breeches, aftiBdBeSi mi v e r ftjs e d e Hatki aaainagTB, ^ ^ 
but Is dMdedL and stored wtthtn a ptoraily off SSTBe. ^^9^ 
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ItKMQ Ete ctonb P iopfain 6uld» (EPGI update - Tlio 

soribm (STB 10 and SSTB 20) ulSlzino convanSonel 
matt^ commonly used in digilBS TV ItelMroik^ 

toadto^ofjttWrmtesandePaupdHtastepmroiaWrpw*- * , — 

fofmed during W traffic houw, for exanvto. baMean ^^damof«oi1figSSTB8.oiiwWelithodaslf«l|^^ 
S.DOto 4:00 <^^^8tored. ai0sctected> aw< the recwdjad program to 

p041} ReccMmiar6Que^tovtewatMa» Wtenevef ^^tran»m^ 



|Q04q Whan the Management ^stem 57 focaives a 
lequeat for viewtng a piognro that ataa reoorded fay a 
OVR aaivice* it inlllates a aumairi rt y c un ii iia nd lo;thg- 
conespdnAioSSIBg^lAaahiQarwayaapedomiedtbr 
eime lequaatBd In a VOOaeivlce. NameV* a streaming 



19 



a atlteartor setods a tftlo, the STB 10 or SSTB 20 
sends a request fora satecied ttte via an upstream in- 
tmedvediannel..totheMM9g8memSy8^ " 
P043] Issulna a stneamino command^ Upon leeeh^ 
Ingaiequaaltovlewatttle. lor exaniple from user 03 o( 
Rg. 2. the Man^amant System 67 locetee two SSTBs 
(for exan^ 64 and 66) leaHflng In itie eamecHBtar as 
the requesting sutiscrftief's STB/SSTB 63 and contam- 
ITQ the requested ttto In their emage. One of these 
S6lBs» for example SSTB 65 Is eealgned a stteemlng 
mie (Streaming SSTB) while the other, tor aiemple 
SSTB 04, is assigned a mon to rtog and backup role ^ 
(lyionioring SSTB) by the Management System 67. 
Theaa assignments are sent to the relevant SSTB^ 64 
end 65 ftiy die Management Syetem 57 together with the 
desl^wted channel ti.e. t^h-band frequency and posi- 
tion In the MPEG-2 stream) for streaming of the Ude. ^ 
IptMq Streaming Monilwinq and Backup * Upon ^-cAbJ 
celving a sSMming command nom the Management 
System 57. the Stmaming SSTB 65 stads stremning at 
die dMgaeted channel and notines ttia Management 
System 67 of doing eo. The MonlloriiHI SSTB 64 tunes » 
to die deslyialed channel ami moiytom die integr^y of 
ttie stream, in any evem or faSuie, the Monftorbig SSTB 
64et erta et rea ming tt» sametide fton die tost transmil- 
ted f^m« dMis serving die foto or pfovltfng a hot badi-^^ 

[Smq Stag Pntso, FFand ffet»»id - A subecdber 
whoordematmels pmvldedidditheoptloneoltBSMlng 
these commands white vIsmHi^ a tide. The appropdate 
commands are sent to the Management System 57 via 
the (qwtveam Inleracthre channel, causing the Manage- 
ment Sya^SI to issue aconespomfingoomnand via 
the downs&eam imsiaBdve diannello 
SSTB 65. 

{MM5) Recerttlna and viewino 



subscHtof^ STB/SSTB. 
(00471 The Management System 57 aoooidlng to die 
present Invention compdsee a oehtrat server (not 
shown) thai Is connectsd to the ^>st^eim and to die 
downstream interacdve channels, as welt as to a down- 
stream video ohanneL The oormacdon to die Interacdve 
channeia can be pe d ow ned vto a OVB or a DOCSIS 
Haademieeblemodemeekno¥minmeait.anddiecon^ 
nectton to the video channel may be knplementod via 
an MPECM MuMplsMerandaOVADOCSISooiweiten 
n ais generally done et die Headend fbr conventional 
^ddeo tyo ed cestlng* 

|00«| The A/lanagsmem System aenrorperlomisdie 
Mowing tasks: 

Implemeidlng die $ipmng of die content, which wifl 
be ^ecueead heieinaller; 

Oonlent ^strftwdon to die storage locadon at low 
traffio hours; 

Smart content locatfon and adequacy Manege- 
fnent» 

Content eelecdcm menu (EPG) pfsparadon and<68- 
trfbutfon; 

DlTBCt^g die viewer equlpmeid to the content (oca- 
domdieehenn^enddieaddreBseeoftherrtavant 
equipments; 

Aulomadc. nal4lrne maftinoden idontffioallon and 
oonacdon, indudins acdvadon of backupa; 



Tlie PRO solution ecoofdmg to die Invendon Is steo ue- 
itaed Hi die prelsned embodlmem te provide the 81^ 
ecribeia DVR (pigllal Video Reooidto^ senrfoss. This 
^orservloeeismainlydlraGladtopiogramstienama- 
tsd In common oommendal dhannels (e^^ sport pro* 
yams). WheneveraeubecdberrequettsaDVReen4oe 
foraspeciae program, ettoesteeoSSTBsaiaseleeted 
fay die Man^psment System 67, The s e ie cted SSTBe 
eie Instnictsd by die MsnegemeBtSystBm67lefeoord 
the ededad prngmm* end ctm ^Mhea a stitaicdber 
who ordefsdeDVn sendee wfehestewaleh die teoore- 
ed progran^ a cofie sp ofidtog request is danimllBd 
fpom the su bs cdbe ^ SIBftSTB to the I 
SystamS?. 



40 TheaofllUmi of thecent^it 

poae] In a preferred embodiment of die invention die ^ 
contantthat is stofed die SSTBS20 lspra«ected. Any 
stored ttde Is sptt to several SSTOns 20 so diet a whole 
45 0tteneverraeldeeinonehou8aorSSTB.TIieManag»- 
meitf System 67 perfbmis the tUe aldng and distrtou- 
don» end routes the efloed oontem aooordbi^ to the 
STB or SSTB of tlie viewer 

P09Q| TheaenmrorthelitanagamentQ^s«em57fe- ^ 
so c^Mo en input or a aingle tide that Is already recorded 
on a trusted storage media Le., CO, DVD. etc; The le- 
coRledtnSe is MPE&2 oompreeaed end enoypted us- 
Oig estsndsrO oMie-shetfr CondUonsl-ADoessdMoe. 
Ihecryptographi c toy required tor decrypdon is provid-. 
as ed as part of the stoffege modtai ^ ^ 

post] Theld8nagenientSy8lemS7manaoasa«Ma 
base fsladng to each tide (or dde aiioe^. the address 
locatlona of fts slices wthfaiSSTBseo end thuSfSnefales 
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dfitetton Of oW tides and addWon Of new IWw ^^rtten ^ 
quiredL Oelettno BiWe b perforoed by means of bread* 
castiiig0fafaap«cd¥Bina««eo^tetheSSTBe2O,speo- 
lfylnflthel«to©llhe88TBaddre88(SSTBID)and^ 
location wimm me SSmstomge. Storing a BOW 1^ « 
inttlated t>y bsiring a lm>adcast or fiwlllcaa niessagi 10 
the SSTBs 20. The StogB<wi¥4lle mssaga includes 
the tttle {or dtle stioe) 10. IWa/bUce hcaihn In the SSTB 
storage, tnie twoadcart tfrneand title fvDadbasectennaL 
Upon lecahrtngsucti a message. aactiSSTTB 20 tunes to 

a defficat ft^ tuner to ttw spedfied channel frequoncy; 
ae-mutt^exes the apeciflad MPEG-2 diann^, and 
stoies the transmitted titla^sUca b Us storage, at the 
apecTiedteceltoa This process la pialiaiBWypBitennod 

etpfe-aeieciedloarirafBchoiaa* 
rQ0S2) The ManaflernantSjrsiBm 57 monitors me us- C" 
age of the stoied tMea and cfoflias 00^ or the tttes 

(or title snces) that are iBOd most These copiea era 
made lo selected ssras 20 (tBTBrt SSra) In a similar 
manner to the dteutbution of new tMee, as pravlousljr » 
discussed hereinabove. LlnB<etho<fatittMitlonhomthe 
Management System 57. the tidafelicas arsetiaamed to 

the ordering SSTB from an SSTB 20 wltWn the aame 
duster^ and not horn the Management System 67. TWs 
pfOcesecanbeperroimediMtdleasubscrfiMrwithintha » 
same cluster vtows the samo tWe, Thbi process of du- 
pUeattngttlesMioas within aduster Is used both to over- 
oomahlfi^oDnoorrenldemandlbratttewid,tolnct«a8o 
the nufrtw of tWe copies within a cluster. Mammctlon 
ofanSSTB2DlsdeducadfromSSTB8talusieportand 3Q 
SSTB lepV » Ww»8»8mem System commands. The 
SSTBs pcriodfcaily report their status to the Manega- 
meat System S7 (e*. e«ry few miwiles) and reply to 
sticanif^ ffaquests of the Managemam System 57 
wt)en f e()ueslsd* ^ 
(Qgsq The preparation and distrtatfon of the Qeo- 
tnmic f^rogrvn Gtiida is earded out using the same 
methodbasusadfcioonwntlooalcaiaialiiedVOOBys- 

teno. ^^f ^ 
|P054] Rg.12iBartow«SagramslMwfngtliaopemllon ^ 
of tite systen^ aooorcftfig to a prsf emed errbodlmenl «l 
. theinwitlon.WimfefefencetDFIgs.2and12,when8 
subscrtber 63 having an STB 63 (or an SST^ t>rowses 
the EPO, selecis and ordeis a tftia from ttte EPO, the 



SSTTB 65 en whWi the mie or tWo«8oe Is stored to mon- 
itor and tmckup the strsamlng SSTB 64. The monitertno 
SSTB 65 monrtom the streaming on the des^Mtad 
channel, and in oasathatflieatraaminglslntBmipted or 
fails. SSTB 65 starts streamino ma missing sNoss fttep 

15^. 

(OtMiq The BBDng fbr each pwvlded sanfloe to per- 
fomied, for example* tntng oMiaehetf API* The Man- 
agement System 67 otltptita each viesriftg tranaael^ 
to the Ming system, which In tum lespadhmlifohaisoe 
me sut»crtaa. 

{0057] Ail me system acdv&ies can be logged. These 
legs can then be used forthe creallon of CATV operator 
d^ed r^MTte. and CATV opefBtor deflned siatlstlGal 



IS ealcutaltcrtt. 

DifltelSM'toP Boxes CSTB) 



vtewtog reflect (step 142) of tt>esul>scitoerldentmas ^ 
maiequestedtiOeafMS1hestd>8criberSTB. Upon recehf* 
Ingavlewlngrsqueatfromaaubscftoeree^thoMaiiage- 
meniSystem57salectsanSSTB20»lorejtamploSSTO 
Si in which the requested iMa (orthe flmt sOoe ol the 
tUe) to etoied (step 143). and efiaa streaming channe) ^ 
in me spedlic cluster 30-1» via which the tide Is 
streamed. In aooofdanoe wttt thaae selections, the 
Mana9ement$yslsmS7lnstfUGto {Btopi44) meaetoct- 
ed SSTB 64 to sbaam the Ode en the aetoded Channels 
andtherecelvingSTBorSSTB«9leeodMetanddtoptay 
the channel (step 154). 

fOOSS) When issuing a stmaming cwman d to an 
SSTB, the Managsment %stem 57 seteds enother 



loosai Rg.48hoii»typlca>strucKuiBormeSTB 10. 
The STB 10 brtemcte wim the eqidpmenis at the Central 
Management System 61. Ptoase dwr I am cor- 
lacObymeanaof die RFCoaicCaWeSOl, usfcigan In- 
band or'out-bend intereetftfechannei leoelver 603. Re- 
calm' 603 la uaed to leoelve syeiam Miu:ilona and 
data (fiooofdtng to ETS-30M00 or DOCSIS) IMittio 
Central Management sysism 51 (shewn In Rg. 1), and 
trensmft dsta via an In tarecd!^ channel transmtfcer 504 
(ueb^ Ouadratura Phase ShiMng Keying (QPSIQ or 
QAM moduJafion. preferably acoorifing to ElS-aoo-SOO 
or DOCSIS). A s^>arat& video channel recehrer 502 la 
imi^emeittodas d^med in ETS-300^andls usedfor 
vtdeo channel reception and demodulaUon. The output 
of the vWeo channel mcolver 602 Is an MPEG^ multt- 
|rfexedstream¥rtHch Is routed to the Oe-miritipleKBr 608 

and via the MP&G-2 f>ecoder 608 to the TV set 510. 
The decoding process Is perfbnned using the Decri^ 
tlon module 505 so d»t the stream la daoompresaed 
«nddaciyptedeitheaamenme.TheCPU 607 manages 
title vlwdng and bdemctfon w»i me Central Manage- 
moid SyalBmSl.TheCPU 607 uses RAM and^or Flash 
mamofy 506 f or loeal opetsdons and In ordor to smie 
commands, pralsrenoea and other lalatad maasrisi (a. 
g.. EPG>. The CPU 607 and msmory 606 may ateo be 
used for executing games and Wsraett^e video pio- 
9wns m which some of the ouiput IB meTVSIOoomaa 
from the video stream and some Is created and dto- 
played on top of the video pletuie iRtamafiyi 
(MMSO] ThoSTBslOareusedbimepfoposedofrbod- 
Imert In a similor manner ID me way they are used m 

conver^lonal cable aystems, and m accordance wtt» 
DVB and^or DOCSIS standards. By u^ the CTB 10, 
a siibocrlbar can select a brnadbasf cftennat os^ed* 
•noe hseradiva games, end setoctedOe for viewing on 



Storaoe Sei-Toe Boa«a tSi>ltft 

IS0601 Vmm fdeienee to ffHg. 5. aoeorang 
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present fciventlon, a «fmrt STTB, which te tarnwd 1^ 
aa Storaoa STO (SSTB), Is used at some cf the sub- 
fiOtef*s houses. Each 8STB zo has. m addtton tha of 
I of a typical digital SIB. the followtng oompo^ 



Storage 613 and tts aosortatwd oontroHor. which 
may ho, tor owmpla. or a steo tMtwoen 50 to 100 
GB, and which may be expanded when adaquato 
higher cepacia memory dewte become awaaable 

onthemartcet; 

Streamii^ capaWDty of four oonctirrert streams Im- 
plememedaspartof the CPU 607. It should be not- 
ed that the number of streams may bo Increased 
wtien newer CPU models become avallabte on the 

mailcet: 

Addtional RAM 614, which may tw fenplemented 
udHibtg some types of fast memorlee Mfiown In the 

art; 

VMual muntplaxar 61 2 (discussed herein beficw): 
A Video Channel Transmilisr 811 that modulates 
end iranamils the multiplwed video s^ through 
the coax cable 501; and 
An addlkinat Video Channel Recehrer 615. 



fOpOl] The storage 613 is used loetorotMeeerparts 
of tid^ (sttoes). The tittesMioee are stored es they ero 
received 1^ the Headend 0^0,. after UPfEQ-Z oom- 
prassion and smart card encryptfon). Streaming is prd- 
erab V pertomted In wxxirdance wdh the standanj used 
by any spectfic operator for stream^o d video. The 
stored ttdesAagces are vlftuafly mutHplexed with tMea 
that are being strearRod from other SSTCe 60 by the 
vlitueliiwt%rfaxer61 2. The piogram stream that Isbeing 
transmmedhomeach SSTB20bpiefeiably modidated 
by using 64 or 256 QAM (Quadrature Amplttude Modu- 
lation) the video channel transmitter 611 inontorto 
mOMi the receiving capebBty of common digialsettop 
boocee (10). Tienamleeion la pa rt btmed In the 71^680 
MHz band. The trensmUed pemer Is veiy low since the 
transrrimed signal should reach only ueere wWiin the 
sawe duster, geneielly In the same ne«IAoihood. The 
additional video channel receftrer 615 Is usedferthe re- 
call of cknmfoaded ddeeMces (generally 
traflte hours) arid for tfwifcorlrig of 8trearnlr>gper<btmed 
by other S5T81S. AS mstrucOons to the SSTB 20 and 
messages from die SSTB20aieprelerabVtianamtted 
jj„«.^tothew.y«l.do«ebyoom«^ 



UnaBdendeis 

pbaS] A prlnc^ bloofc-diagram of e convenOonat 
Una Eadendo- la depleted in Rg. 6. 
« 10084] Port 1 1s connected to the upperpart of the RF 
chah 0^. towards the Central Management systemSI) 
while port 2 la coraiectBd to the lower part dlhe RF 
chain. TtieBfVACsplBter701/75Oiecelves He AC power 
via the coax cable end transfers this power to the active 
fo oon9)onemswtthlnttteUne Extender and via die other 
RF/ACepGller712/751 toother fineextmidem (town the 
RF ch^. The high band RFtranendsslon Is reoeh^at 
port 1 and passed via the high bandpaae fOer 702» 
BiuaUzer 704, Attenuator 705, gain oontiolled an^lSler 
r5 708, end High band pass finer 71 o, to Port 2 and the 
coax down the RF chain. The low band RF transmis- 
sions are received at Port 2, pass via e tow band-pasa 
imsr 711. empaled by gain controlled amplSler 709, 
equalized try Equalizer 708, attenuated by Attanuator 
20 707, artd passed up the RF chain via arwsther low tksnd- 
pess filter 708 to Port 1. Hi^^ bend trensmlssiona can 
not pass horn Port 2 to Port 1 and low band transnde- 
elone can not paoe from Port 1 to Port 2. 
ID06S) Line EjOenders are used as fine ampiiriefe for 
as hVitiendRF down the chain and at the same tkne as 
aneampWerefor low band RFupOwcheln. Beaidee the 
legtitoruseof Uie Qdsndeie, they am uaedby thesys- 
twnofthelrwentiontolilockla^chiatar.hlghbandoonM 
transmissions between two set up bOQM from meehing 
90 the Management System 57 and from reaching sub- 
scrft>eisatcone8pond&noelU8tBis.TMstacteriflMeslhe 
PPD (Peer-to-Peer transmission from one SSTB to en- 
cttMT STB or SSTB) system to roHtse the same tiaiK- 
mission bandwidth in each duster sbice hi^ band 
35 transmissions that are performed wfthm one chJGtsr are 
IrwIsSiie to all other dustere, as they are biodced by one 
ormoie fine extendeie. 

{0088) A duster In PPO Is defined as any 

group of sitecrfiieis that am connected to Port 2 of e 
40 Une Extender wfth no intennetfiBteUne&denders. 
(00871 In one pTBtfenedembo^nent of the Invention, 
atypical cfaster c onsists of about 50 to 60 aubeatbefa. 



[0082] tnaddttlontodiefurtcOonaBlyoferBgularSTB 
10. the SSTB 20 eniyblee atrevning end tmnsmbston 
Of several tides In the htgh^iand downstream video 
channel to eubecilbemttwSeharoe)es8mecteBter,Tbe 
SSTB » cw receive ddesMioes fer storage store 
dbout8Otflles(assundn0aK1OOGBstorc^X6ndmon- 
itor other SSIBswittiin the dustsr as they r- 



BvDasdnQtheLfcieBdender 

pooq in eomecBsee, it may be desirable to enlarge 
the manbar of usem ertthin onechnABT, or moie I 
uieffly»tofonnegroup of uaore tafgerthanadusta 
wIMt the VOOservioee are provided. Tills can be 



so 



done bybypessbig the line &(tendeie(l£) atthe lower 
end of the flFdiahi, as etwwn In Fig. 1 1 . An exemplary 
hn pta n ei it a flon of such abypasa Is detected ta Fig. 7. 
biFHi. 11, the l£0 la moaned to eneMo the 60 users 
bdow LEBandthe 50 usersbeiowl^tojofn the duster 
below t^g* The modSled t£e, which is bypassed as 
shown in Bg. 7eli0WB high-band transmissions to pass 
Item the tower pert of the RF chain (Port 2) to the upper 
pert of the ehebi (port 1) wttiout causing teedbedc at 



* 
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iiHmtttfon1^tlieBbovemodBic«dontoLe»i8lli«usa8a 
of dfCulatm (813 and 814). caicutetas 813 and 814 
aiiov# nonmi s^nal IkMir between polrts A 4 ^ wHto 
ctieulator 614 «uAi!es signal oonUr^ lR>m Poft 2 to 
thnuj^ the bypasft BOO and cifcidaior8138llow8 spinal 
receivedfrommebypaaadOOtopaselbnM^tDPoit 1, 
but net to Pwt1«np»dTP.lh© bypass 800 Indudes am- 
pnficatiofiandaqua&ZBtion 018 andaia-ivhidv Bfeop- 
lionai). ffiteilnti «ns and 816) and attanuotlon (817) 
sugas. It should be noted that bypaaa 800 can be Im- 
plemented aa paft of the Una Extender or aa an external 

unit. 
SPtttam 

AaelimeofaM*»lsp»Uerti depleted lnR9. 
a. The cpBtterteapasstwe module tfialpenofma the fDl- 
lowingfUncllona: ItraeelmlhehiG^bandtranembslon 
t*om the (Central lto»gemart arstam 51) upper part 
of the RF chain (Jl)and apllts a tofemr (^plcaily 2) out- 
puts dcMm the chtin (J2 and J3). At the aame tfrne. the 
epltttar feoehmtrenen^BBlone (usually thelow-band RF 
tren8mi86loi»)iromtholawerpaftofth«RFGhain,sum8 
thaae transmbelone and transnAa lt>e summed otapul 
up the RPch^MI). The attenutfton between J1 and 
J2iebe»»een1dato3dB>nt»th€ if ecltooe>Thoettan- 
t^lon between J1 and ja in both cfimctlons typk»By 
0dQ)x(Mtoi^orapfils}.TnoettenualionbetMeen eny 
two oulpulB(J2and J3- inter<ouiput attenuatiMi) letyp- 
Ical^KdB. 

ID071] llie epfilter la uauany wed to dtetriMJte the 
hi!^ band trensmiaaim to eevered aitacrftiere and/or 
tooiherpaitaerthe RPchein. Itlaelaoucedteaumihe 
tow band imaractlve channeto on their my 19 the 
etfeam. ThetMntftHieiiDn bf the ipBiier iato pceveniln- 
ter-eubacfftierinieffeienoeby Introdudnghigh 1^ 
put attenuation. 

{0072) The spOttm in the Peor-te-Pser ObMbiahMi 
(PPO)6yi*8molthefcwanttonahouldaaDwtranwnlBeton 
between atteoteiaai the sameciueter.lhelnter«^ 
satwr atlenuatton between any two aubacrfbem m a 
clueter%2S«pluathe mimbaro#«p«atlnrieaacBaince 
meel^ hsetogothnMigh oi^one naf-outptaaaen^ 
uatlon. Therefom, i tor esavnple asawT^ that 8 spils 
are uwd te.6.*fbre4 eitecxtwB), ihentheameaertal- 
tenuitfon between any two BUbeortmeiaaBdBandtlie 
leiseet attamullon la 18»25=43c& 
IpOTei Fbre»emple,lnn9.3,thoaaienuellonbeeeeen 
eObaortber 80 and 68 ie &dB (Inter-oi^Mit etenuelf on 
Of SK)« whfie the ettenuetlon bdtwoen SO and S7 la 
43dB(!heeMnapuraaemwflnnolSP4endapataaiiBnii- 
^lonofSP4.SPS.SPe.andSP7). 
fOOrq AifMrnalpowerlefeqiAedtorthfttranMle- 
elon of tifee SSTB 20. If, lor eaanipK the banamtelon 
power 5mten> watt (-23dBm). the Mghetf Input loany 
8Ubecfaierb-4adBmwMch lewlhiniheattndardrenge. 



fO 



MS 



whilethe lowest If^lo any atlbacffcer la -66dftnwWch 
le also wtthin the standard range. 

TV Network Stnicture 

^Sms\ Most cable TV operators today use a network 
stnielufa ea deplctad bi 8 and 10. Optic fOiera are 
lAOd to (MfftHite the video fironri the Central «str&utta 
Unite 1000 to gioupa of 600 to 2000 tiaera. At the end 
of each fiber, the signal Is trana^Mmed Into RF at 5-40 
MHz upatraam and 50-660 MHz downabeam (Opile to 
RF 1 to 100). T\M> bull^ btodca are usedforthe RF 
chain: line Eidender (LEI to L£0) and Spttter(SP11o 
SP8). ey using these two buQcfing bloelOB and coax ca- 
bles, the RF b diBiriMJted to, and cottBcted «Pom, each 
end uaer. Tha SpUttor la atintple matched connedlon 
with 25 (Bisolatton between outputs, and the EMender 
to eoR^waed of arv^miera end bandittaa altera 80 that 
die lower bandwklih la af^pOfied In the i^abaam tfreo* 
eon end the upper bandwidth la ampifled In the down* 
eireem dbectlon. Noie that the Uriel -50 uaem 0^ of 
the last Iffle 1001) aralBiteic o nnectedd^ecfly via the 
coax cable wtth no mtemtedto line Extenders. 
lOOTq The Ccfcle TV Network Stnictuie raweate Otat 
tha last 50-60 ueers (e.g.. the ueeiB conneoted via LJE8) 
are Inteiconnected arecdy via the coax cable e«h no 
Ifitemwfiate tine Qdendeis (see Fig. 10). TWs nieane 
thatttteaetttemcan c ei iw t unl cwte with each other with- 
outanymodincatiora to the network smidura.whBetMa 
' eorTvminloationlsfrivl8k>letous«aatotherciU8taf«Lend 
thus aflowing reuse of ttie same t>andwhah at separate 
chtstera. L£9 btocKa hlgh-band tranamteslona ortglnai- 
faigdown the chain so tliat any eubscrSw down t£7end 
LEB can not receive thesa tnuionlaalona. 



Modtfving Metwork strucbt ra 



POTTI ARhoughthe 
pr«Miots par^iaph b 



preeereadbithe 
150 



k>moreu8enelniuftaneoii8^attheaamapdoe.F|g. 11 
ehoweamodMlastmaeaiGhttactiireforaalW^ttia 
iw^ufarement Enebang <flrecl eemmunlceaon babeeen 
cbiatara of 150 uaera let^ilres a aM)le typasa of the 
last Une Extender eft each RF chain (e.g. 1£» m Fig. 
11). The proposed modmcatton enablee the transter of 
partof the WflherbaiHtwtelth a cro ss thelastUneEidBnd- 
er(tE8). blowing the BF to tM dtooanited vtailhospmtsr 
(SP3)^ove thb Une ExtendertotheotherUne Extend- 
era (Ce7 ak LEO) connecied to this tfsblbutor and to the 
100 ueera fed by Iheea Une Extenders. Apfefbned onv 
bodnmit tor a modVM 1£ la depicted In Fig. 7. 

Storage 6 ConouffentViewera 
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«imberordWtalauhafllbe».lttepo8slbte.«dlndeed • ,^i»ttH,peMm<a nMmv 

^ — — ^» — 1. «**^ tar. 

gsoaq Thus» if for exampt8.Ctanaifr8nr equate im^^ 
f«dbnequ8l8 300%; and f^syteCratfonequaSs m 
I X the s»«M»0Watoedecniate0.1 x Ci^^i,.4«ire«itt- 

10083] toiano«iereiiample,lfC&ncttffwifequatelo%» 
.--.^1^ *^ /wto«quflls300%.andl%fla<Wfai»«cuiate50%.1h^^ 

Whemlft: ^ S»ww>o«alned equals (0.1 x l^^^o^ = 0.8). 1^. 

s^lsiheSSTBstomgeetee: aboirti 



i6 me nun«ber of Stored WaB ttmes the etofaga 



MMiaitalgihepeicaffttMeorSSreiiim tfw^J "•^*^'"'":zr^\^^ 

rwmmmmm^^^-^ aflementSy«temS1^taaftSSTB20tor«tofto9Atttte(or 

iBf> _ .lU ■ .. n nn rtM» rtfnn 



or M a mutticaat mesaaae on til* downsfreem Marae- 

30 . a^oedteasfchawwr(centorfiequenqO; 

. aoadtesf pnssmm kxaUon (arttiiii the MPB» 
^^.ioox<iM,,^^^^.,OOM8 stream); and 

• The actual Tltfa data. 

poaq lA another exaniple. If: ^ A tJtte^alfce, b broadcasted on a daaignatod 

- Cl^*^»'^ ^ ,«,s«»e 10 ttoMawBwnw* System W.-n»obio«l- 

,«.»^«»,.«-— sssiiiLiK::^?^'*^*^ 

n088| A Uuiiyju Cufiuiirflff Mnrmimfl tr nnnt itn Ifrr 
nicaion tiandaniiisedliy ll»c«rv opaiattr (EIS- 



the folkming fonmila: 

„ ap tMatilbiitlmi Be dreric Program Gdde 

|p08n EPCtedteMxitedfrom^ManeoemantSye- 
tmSTvlatheln-bander out-tend downatreamtntrnD- 
tNechannelto aB digilBl eUh8cartbare(SnrB lOend SSTTB 

durinsptMMttm: uutoortori to ii|.Jiiiwt and n lirtifhimMl ^ 
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IBte Setecthm* SubscrtberbsolrwafeQuesttoviBWtWe 

[0088] When any suhocitoefpagasmdgPG and se" 

uses STB 10 orSSTB 20. a request (step 142) bissuod 5 
and transntted via the upstream Intaractive chennti to 
the Manasemsnt System 57 using any ooiwentiena] 
gandSfd p a. ET5-30&M0 or DCXSSIS). 
|D088] Hie Management System 57 fOfiMim the re- 
quest (step 143) for tifflftr^ ststtstics, and mdntenanoe 
pUfposesandinslnictaoResetSGledSSfBtostreamthe 
requssted ttte te the ofdertng eubscf&er» and another 
SSTB rosanre the foteofahottmckup for this streaming 
(step 144). 

(QOOtq i^MMi raoeMna a vtswvtng request, the Marv 
agement system 57 locates wMiln Its rtatahase two 
SSIBs that Btora the requtred title (or tMastice} and be- 
long to the same cluster as the requesting BubecraMi^ 
STB/SSTB. One of these SSTBs 64 Is assigned a 
stiesmlng rale whfie the other 160 Is asel^ied a moni- 
toring and backup rote. These assignments are sent to 
the retevam SSTB together urtth the channel (i.e. Ngh- 
twnd frequency and position in the streem) 
de6bneiedforihetMetolMtransmtted.Baihmeeeeges 
am tmnsmtted in the d u w w i Ui a a rn intataetlwe channel 
Beth com man dsAne ssa ges Include the foltowhg pa- 
ramotefsc 

* TWeMteelD: 

' Bioadcsstehanneiicet^trtquencf): 

• fiiDsdbssr pmgmn locatfon (within the MPE6*2 
stream); 

- Souros SSTO IK and 

- Destination STB/SSTB ID. 

[0001] Mponieoelvlngas^e aiw/ ^ycarw nia ndftomthe 
Mansgem«il System 57, the 8STB 64 staits stteaming 
St the tostnided channel (step 147) and noWles the 
Man a gement System 57 oT doing so (step I5Q. The 
streaming IB prefOrstily done aoooftfng ID ETS-QOO-429 
standard* fay ntuffi^MngthasteredtideB, andmodulat- 
Ing the ui^Bed prngram aiream using 64 or SSa QAM 
modutaHon In ordu^to match the receiving CQpaMfty of 
oonsnon isgsaiacvvp oonee. iieiMiminion le pronuQ 
bly perfomied m the 70-eeo Mite tand. TIM adoiewl- 
e4gment 146 10 the Manegement System S7 is pfeDsr- 
eMy done to ihe lOM^temd upstieem MemctiiM oliennei, 
ptefeiafaly eooofdbig to the standanj which is used toy 
the CATV operator (ETS-aoo-aoO or DOCSIS). 
10092] Upon roceMng the command, the Monttortng 
6STB 180 ecimMMledgea (6tcp 149) the Management 
System 57. and tunea to the dse(gmsted chsnnel, and 
monltofs (step 153) the intBT^ of the sfream. In eny 
event oriMiiafBlBplSIKtheMontorfngSSTB 160 no* 
tffies to ttie Manegement %8tBm 57 and slaitB stnsanv 
iftg eie some tttteMoa hem the lest tvansmMed Ikame 
and on the eema ueed channel (step 162). thue ewftch- 



ing tts rote fhrni a rnonltOffngAkadajp SSTB to an actively 
tiansmttng SSTB. A small delay is eitowed einoe any 
STB 10 ufiOzes a leceM^ Iniffer for sImBar purposes. 
Ailfttesaagasfromthemonltorlng SSTB160 to the Man- 
agement System 57 are done In itte low*band upstream 
totemdhre channel accorcRng to the standant which Is 
used by theGA:rVoperBter(e4., ETS-300-600 or DOC- 
SI^ 

(Boaai AeulMcrib e rc an Issue S>»t ffmaai fasrftr> 
iion#(Fni arid l lo ii tf r itf co mi n ands after ordertng a «Me. 

Omvnends Iseuetf from Suliserlbeisf STB/ 
SSTB to Managsment System 57 are sent to the Man- 
^emem Systnn 57 via upstream InterBctNe char\nei 
according to the standard that Is used l>y ttie CATV op- 
tfator (6^, ETS-SOO-aoo or DOCSIS). The Manage- 
ment System 57 issues a corrsspondlr^ convnand Via 
e» do wnstream Intemet^ channel to the streaming 
SSTB 64 and to the montortngSSTB 160 according to 
the standard that Is used by the CATV opemtor (CTS- 
aoOjOO or DOCSIS). In one example, the s ti eainl ny 
SSTB 64 keepe ttie ^4deo stream running on the same 
dianneiaooonSng to the Mowing vldsoelieem: - 

• BtaekeoroenldrSXqpcomniao^ 

♦ Last baseline fr am e freu^Aeamethst was not oom* 
pressed In the MPet^a con^Nae^ pfocees end 

fbr Aiune convnandBr 

* tkas^ne frames In toementai Older for ^iufAya^ 
Mctftf oommaM^ and 

♦ baseline frarnes In decrementing Older for A wrisc f 
. commandL 

Uniting transmlsstons from cgfafeiit SSTPa 

poes] lnacentralVOD^fstem.aaw^asinacemral 
digital video broadcast system contonnbig to ETS- 
300^428 D^lal Video Broadcast orCKX^SiS standard, 
opto 15vtdeostreamaammua4)lBX8daooordlnglDthe 
MPEG« muMplesdngta^rbrmaebigtoe^ Mix channel. 
A nianber of theee chenn^ are modmatod and tiane- 
mi^on the coax. 

(eeeq SyapplyingthePPDmethodandeyBtennolIhe 

mitted Itam each SSTB. Using a 6« imz ohennet. tfie 
ttanamlBslon er ttiese sbaams Is Indeed possasto; but 
would be MHclsnt THerelore. two poseMe eoludons 
em deleliQd heteafter, ellQfwIng the usage of a 6-6 MHz 
channel ffertheetmi^aneoua tr ansmissi on of more then 
4 video streams. 

IP097] Vlftual Muttpteidng > As was Drsviouatv men* 
tbned. each SSTB 20 producee up to 4 video atrsams 
wMIe a eingfte M MHz channel can contain up to 16 
video etieems. it is possMe to mutt^ilex video streama 
orfginetsd hom dmsrent SSTBte tea einglle chemist bi 
order to explain this process, the structure of 0»e ETS- 
SOO^ 01^ VldeafimadnstaiMz channel, is db- 
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posq Thft first attiga in transmttUig aoconfing to 
ETS-300<429 «tandaRt Is ihe oorr^ression of each sin- 
gle video 3lfBam or pfogram u8irHI MPEG-2 oornpm- 
tfonalflormim.Thflcoifp>c ss ed p iofly Bm samthertmu>- 
t^taedimo a 188 bytes long transport stream tn the s 
f oQoMring way: a header descrfl^ the pfognvne tfiei 
are canted wfthln tlia tranepoilstreant piveedea aB pro- 
gram ifata (r^armd to as iNQftoacQ. Attar thalwad^^ 
paeket or aach pro^ann appaam in a pfa-deteniilned or* 
dar Aa long as the aouroa progr ai i w rama^ the same. <^ 
the order ^ pr^rms wtthin the^transpM 
maffts also the aarrba. 

{00991 After the compression end mu&lplexlr^ the 
tmnaportstraam is mndornlzad (to piaventtmnsmisslon 
or an un^nodtd^canfet}, Reed-Solomon Coded (lie- 
Ing 204,1 88 coding, Interteayed, and mapped aocofd- 
tng to the used modulatfon (16^ QAM). The toner- 
leaved Itamas are modulated, using 1 0, 92, or 64 QAM 
mMhilatkm and tranamttad on the coax catda. 
piOO] It ahould be noted that the IntaffeoMedlkame » 
wlJIhlaftied and ttiata^nchytebappSedbe fa te each 
fnavie, which holda aetttgle tranaportaitioam. It la there- 
f ore postible to use aach transport atnaam packet or 
fiame, for a aingle program, and to eMfBeh the program 
oneeohooneeouihflatkanie.AnylivoS9rTBecarititfaze as 
one channel by using oonseeudvo tamee. The flrst 
SSTBuaesframeel49,5 ^>fortiB n<m i sB ion of progfsma 
1 to 4 and the second SSTB uaes Itamae 2^,6 ^. for 
transmlsskin of programa 6 to 8. TY)a two SSTBs docte 
must be eynchrontzad in order to maintain a smooth » 
streaming of the ctwnnei. This time sync is peifbmied . 
eooortfng to the DVB or DOCSIS standard. 
10101] Mini ftelav station ' Another option to ftilty ax* 
ploit ttw 6-8 MHz channel is to use one SSTB wItMn a 
duster as a relay station. That is, one aetected SSTB es 
laoaivesalivldeo atreama from afl the other SSTBe with- 
in theduster udng dWimrd frequencies ttien die stand* 
ard. l|pon laoelviir^ ttieso trensrrrfs8lons« ttiis selected 
SSTB rnultlptaee the liidivUualairBams ond ro^iane- 
mft8themaaaalRdteinband,atandBrdfr8MHzchan- 40 
nal* 

IMOfl] These are soma oftliaadMBntagBs of the qfs- 
tarn of die ptesanS Imrenlloa In compa r teon Id ceraiaK 
bed systama of the pdor art: 

49 

- Optimal bandwkfih usage - 10% of the ba nd w idt h 
in comparison to that used by die oenlitiized aye^ 
terns aincA the earoo bandwMdi la raueed in each 
duster 30 wWn a node 40, 

• fhjmberof atmuttaneouaueem- esaentiaUyunlim- so 
tted veraua ^out 10-20% in the oentraiized aye- 



vlewlng on demand. 
• . Usage ■ 

(9103) The preaemlnrveniion as described has con* 
^derod the usage of the inventhw system fbr the distrl- 
buOonorVideoon Defiiand(VOD).Howewer.diesy8tem 
can atso be used ftfodier content di8trtbutIon.Hari^ 
after, usaoa of the invention for Audk) on Demand (AOO) 
and tmemai Mftt of Ptottnt (POP) wBl bo edcftesaedL 
10104) Attdto on Demand: The same ImptemantaOon 
as dascribed.is applicable also for audio It la poasble^ 
to Implement a smariar selection of dttes for aucfio stor- 
ego, or use the wtwle storage. For sample, 1 00 6B of 
atotage per SSTB and 5 SSTBa per cluster wfii enable 
die Implementation of a peer-ID-peer AOD system with 
a verteiy of ^MMit 20,000 songs. 
IPIOS) irttofnc^ irtemot content la aemfrom the Cer>- 
Hal to oite or more SSTBs in a aaiTw ntannar as ^4deo 
oonlentlaaem, aedesertedabowe. The SSTBthan dia- 
tillMiiee upon *demarvr or aooeae horn any user odOAi 
the eamo dustsr, wMch can run an Irttarrwt aesaion 
through dwiuiela that ave dadicaiod to dflla bitaiaGtfon* 
The aodvo aeeelon la toansmBted in a aame manner ae 
the video la eant, on a dedteatad diannel Id any STB 
wHhbi Iho duster, allowing a oufaeeriber to use TV Inter- 
net withoift apodal equipment beaidea the rsgular 
lOloq STBLTher89Aodbandwldmiaabout10%ln 
con^ptfison wSh ttie central Insamet dtetraMitfon of sudi 
aesfllone eoooning to ttio pifor art. 



MTBF -laBuro proof ayetem using redundant and 
hot l)adB4> indhods* 

LOT 



Protadinq Madia Eotittlas 



'1^ 



(0107) Thbsubjadofprntoctingltiaoopyrlgtitofthe 
oontant ia of li^i Impoitanoe. 
pioei The pHor art has substantially deaft with the 
protsiem of protecting tiiuismllted content and the solu- 
tiorm olfefod am ganofaity eppOcabla also hi thi) caaa, 
Howewei^ tho system ofdio Invention Iffrwduoes another 
aspect LOi» Ifio espsd ^ protadbig of cordard eMdi Is 
atoiod et the useiaf fiomaa.Tlia bnmrdlsQ eoKfea IMa 
protdsrotydMdtoigeodtttleadlWnaphaaa^ofSSrBB; 
lOt aooofding to a pfaforrod embodbneot^ dio M tide 
isrMMiratDradidlhlnonei»ctkB*Ofoourae,aaaaie,otl^ 
er fcuo w i ' i prior art piuiacdons may also be added. 
piOS] While some embodiment s of the mventton 
have been described by way nf ahMtraOon.ftwfiiboap- 
parentthalthalfiveridoncantiocarTledlnlopradioewfth 
meny mo^ficaaona, varffldona end edapiations, and 
with the use ^ numerous equivafenta or attamaiive so- 
liitiorta that are wfthintto scope of persons al(Bledht)>e w 
art, wldioutdeperttr^ from moepbtt of the invention or /V^ 
Ithoeoopoof Ihodabns. j 



CO 

m 

CO 

> 

03 

m 

o 
C 

5 



fv^ L Amalhod 



noniwiK SI wiNGn mo 



ais o o cBt ^^mnsQM t > 



23 



EP 1231 790 A2 



24 



necied to a CentraJ Unit m » Wwarehlcri ofdercC 
nodes, each rode conprtses a pluiBllly of «4wcftt>- 



a. Pfwittog a Manasamant Systom aft said 
CantralUnn; 

b. ProMng to aofne or tha atteofbam wttiin 
oBcli duster an SHTB, and fDiha rest of the eub- 
seriteffi within each dustar an SSTB; 
altansmttfngnofntheCentniUflR titles to tha 
SSTBb. and atoring the titlas within said 8ST- 
Bs: 

d. Pmk&ng to each STB subscflber or SSTB 
eitecrfbar a vlawablo Itol of the tftlea atomd In 
an Itw SSTBs ttiM em connected witlitn the 
dustBT of thdt Bttf)aci1ber; and 

e. Whenever a aubecrtoer aelaets a ttla tor 
viewing from said vtewBbla Hst» tranBrnttSng to 
tlia STB or the SSTB of that 8ut>scrtber the ae- 
tadadtidaitomtft least one of thoSSTBewfthtn 
thaehMlar of that airtwi^aWch contain the 
tMa or a porliDn thereof . 

a. AmeOiodaooofdlngfeDclalml.wharabithatlttela 
« video tid». end wh«rrinlha dWribuHonmattiod b 
a method (or dstrilMiiIng Video On Demand 

3. AmeOiodaocotdbigtocfaiml.wheielnthetldela 
anaudbttle. 

4. Ameahodaooordlngtoctelm 1,¥*wrftlnthe«lae 
efetranBmittadfrofn the Central Unit to the SSTBs. 
during low traffic houia. 

a, A method eoconfing to dafrn 1. wherein <Sfterefit 
portione of eech titte being stored within (ttrerent 
SSTBawWn a same cbjaier. 

6L Amalhodeooonllag to dafenl. wherein a copy cf 
eadidttelestoradinatleastonebecfcupSSTBwWi- 
inai 



the pluraBly of me SSTBa In which portlonB of the 
.tmeafeetDred.whBemany«ma at least onabadcup 
SSTBaupeniSsea thepmpertienamtaaien. 

5 10. A method according to Claim l.wharDin the Man* 
agement System ooOecta data reganSngthe ocdere 
and cantea out the bDflnga. 

11, A method aoconflng to daiml wherein the tmns- 
10 mlsdonortheoontemftomtheOBnlralLMttothe 
SSTBaand^ the transmlaaion of the ordefod con- 
tent from SSTBa to a aubaorlber STB or SSTB l9 
enciyptad. and decrypted at the receiving end 



19 12. AmrthodaeooidlngteclalmlwhaielneaGhSsnrBa 
lecapat^eof cairyingout MametSaaalonsmrough 
the Management System over the eodBtIng Internet 
titfmsttuctuiee. and therety pravUftig tntemet eenr- 
Ice to stteoribaia wiMn the duBlar, by dlBptayfetg 

zo said session aa a video atraam via their STB^SSF- 



ISl AnMthodaoconfingtoclslmtwtiefelnttienufnber 
of sttecdbero wttMn aduBterleln the fBtfige off eav- 
es ofBllBnaofeubeorlbem* 

14. AmettiodaoeofdNigtoclalmlwheprinetiansnnle* 
elon of an ofdeied ttte b tept within a duster tqf 
means of a Una Extender bloddr^ leakage of eie 

so transmtetonoutotthecluBler. 

15, AmeDiodaccordlngtodalmUwhefalnthecluatar 
Is extended by modil^ng the btocfctog Ubie Bdsnd- 
er in such a manner to allow ba n amlaale a of »e 

35 Content On Demand wftMn a ctoaa medium con- 
talnlf^ at least two duetefO* the leakaga of tmne* 
mbslon out of the said madhvn belag blockad liy 
enoOier Une Cxfeender. 

le. A mamod according ID daknl whereto the Man- 
agement System oonaols the operaaona of die sye^ 
tern and managea the bedoips, when I 



7. Amaewdaecowangtoclalmevdierahn durtng the 
trensmlssionof aspecffletate.lhebaBhupSSroau- 
psfxtoes the praperuanamlsslon* and whan alWI' 
um m transmission of the OUb la dfiMted. oondnu- 
big bansmtaslon of the fast of the title to the st4>- 
ecdber from eeld badaip ssm 

e. A method according to dalm S wherein each title 
being divided to portions that am stored in et least 
two SSTBewlthtoeeameduatar, tor preventing the 
poaelMN^ of a ocpyr^^breach by copying a hilt 
Stored tMe from the SSTTB. 

9. Amaihodeecordbigtoclalma»whafeinthetRlepor* 
dona afebansffrittatf In eaquance totha Sre or the 
SSTB ef the ontefbig aubscdbar aaematMy hem 



17. A mettiod accord to daftnl further comprt^ 
reoordbig and etortngaeleciadprogramilnss least 



totheuaani. 



IS. A method according to cMnlwharrinaSSTrSia 
capable of concurrently tr a n amW Ing a plurattty of 
selected tiOes to a requestSng STB^SSTB(e). 

10. A m^Mid ecooidbig to dafem 1 wherein transmb- 
dons odginated from two or more SSTBa aie mut- 
aptaaad to a single channd by assigning to ead» 
SSTB ap ed Bo ta m e poaMon e a rt ttd n said channet 

iwhardn at least one 
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SSra in a cluster is used 88 8 retay station tor 
caMno transmissions from othar SSTBs in said 
duster^ and muWplaxir^ said transmissions on ona 

or mora channels. 

21. A msHiod aoooftflAO to dain 1 whetaln tho titia 
transmission from the SSras is paifonnadutfllzino 
QAM tachi^ques. 

A ^8tom for providing Coniant On Demand ovar a 
csMe netaPOilc compririns: 

a. A conventiona) STBs at some of the sub- 
scftaaf houses withtn each duster, capabia of 
faceMng a tma on a dodkatad channel, and 
d^Heyino the aame on a aubacftoer TV, 

b. SSTBa at homes of the fast d me Gitt)£cr^ 
erar houses wllhin each duster, for leceMng St 
tow traffic hours one or roo«e content tttes« or 
portlona of oontent tiles, for storing the eame. 
andHwe anama tlng upon demand on at least 
one d s a tg n a t e d channdanyefdeiedtWeteone 
or mora STBs or SSTBs of offdeiing aubacr^ 
ere;and 

e. A Mans^ement Syatomfor atertnga pluralify 
of titloa, fbr tranemhtSng tittee t9 SSTB^ wftMn 
a duaer at low tramc houte, f or tianemttteg a 
fiat of ttlea ayafiaUa forvlewingto^STBa and 
SSTBs t^tttln each duster, and tor manning 
any defT«ndfofvifir*wng from U6era*8et lop box- 
ea, and conveying such demand to the one or 
moie SSTBs alotbig the demanded tWe, for In- 
itiating transmisaion of the requested tWe Item 
aaid one or mom SSTBb to eie sat top box of 
the dsmandbig subccrttiar. 

28. Aay8iemaaoordingtoddm22iii^iefelnthetrane- 
idssion of a tide f^ an 8STB to an SSTB or STB 



ef a ttie ftom an SSTB to an SSTB or STB wihiR 
anotherdustorisbe^blodBsdhymaanaofatAie ^ 



2X Aflyatamaococdingt»daim22wherokitheMan- 

\ ttte t)Hng of da* 



24. A system Booon8nQtoclainri22wtieroti each SSTB 
con^rleee atarage for at least one taie or portions 
ofatide, 

25. AayatemaeebRSngtDdaim22arhefetoeadiSSTB 
oompdsea communloation means for co nveytng 
a tabia eaiwnwtd i . and eaacudon wnanands to et> 
ther STBa or SSTBa wMife) «a ehiato; and to the 



^ng the Una Extendofs of saM dustera lo enable 
- transmlsstonoutof tfieaalddustefs. 

37. A system aocofc&tg to claim27whef8Jn the duster 
extension wnsnds the dustar to Indude all aub- 
acribefB tdthin a node. 

28. A ayatam accotding to datan 22, afhere&i the iinKs 
wiMnaciusiarara made by meanaefooax cades, 
andapllkiaca. 

29. An SSTBaooeid^todalm22.oompilsing: 

a. a nmt and a aeoond ^Adeo Channel fieodv- 
eia for ooneunently receiving ttttes tiunumStBd 
on dfffefent channels; 

b. animaractiveChannd Rscehwfbrieoetvbtg 
Mbnnatlon and cofiird datafrom the Manage- 
ment Syatem; 

c an IntemothieChgwdTkaiMdttBrfortmna- 
mftdng lequeata and stahis iitfonnadon to aald 
Management Syatem; 

d. an Infemiellon data Sue; 

e. one or mom mamocfeaeapable of receiving 
and atofing data piotfidad via aaid Inlomwetlon 
dataBue; 

t a Siof^ and Ccntrolisr ladt for managing 
SSTB oparadone; 

g. an Eneiyptfon tmafor anctyptf ng tntamvtion 
pnMded on aaid Bus; 

h. aCPU unit for pmceaefng end canying out 
SSTBoperatlona: 

i. a Demdt^rfexer for eeiecttng mu lt iplexed fc»- 
fomisilon provided on said Bus: 

1. an MPEG decoder capable decodtaig 
MPSG dala provided on said Bus or via said 
dMnuM^pleacer; 

IL a vimial mutiplexer capable of muMpteMlng 
a plumS^ <^ ttta d&Eto proifidBd on aald BU8» to 
at iaeat a eingie channei; and 
taVklaoChannaiTlnansmttercapablaorbana- 
idttlngdaiaframaaldviftudmiAtrisMaronca- 
liie fieoaonccnanrieia. 

aa Amethodaocordbigfodefenl^ameralnaphaaliy 
ores dtheaubaorfbemwKhfei aduaiar am provided 
with anSSlB. 

d1« A ^atem accord^ to dalm22« Wherein e^umtty 
or all of the euljecrftMfawlthin aduater are provided 
wIthmSSTB. 
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